Dopaminergic mechanisms in subthalamic nucleus of rat: analysis using horseradish peroxidase and microiontophoresis.
Afferent connections to the subthalamic nucleus (STN) were studied by microiontophoretically injecting horseradish peroxidase (HRP) into the STN and studying its retrograde transport. Remotely labelled neurons were frequently observed in both the globus pallidus and the pars compacta region of substantia nigra. In addition, individually labelled neurons were occasionally found in other brain regions. The sensitivity of neurons in the STN to dopamine (DA) was studied by applying DA to neurons in the STN by microiontophoresis. Three patterns of response to DA were observed. The most frequent response, observed in 46% of the STN neurons studied, was a decrease in the discharge frequency. In 15% of the neurons there was an increased frequency of firing. Eleven percent of the neurons exhibited a mixed response consisting of an initial depression of discharge rate followed by a delayed increase. The responses of STN neurons to DA were not antagonized by iontophoretically applied haloperidol. In neurons whose firing frequency was decreased by DA, the iontophoretic application of apomorphine and norepinephrine also decreased discharge rate. The observations of HRP-labelled neurons in the pars compacta region of substantia nigra following injection of HRP into the STN together with the DA responsiveness of STN neurons suggest the possibility of a dopaminergic nigro-subthalamic pathway.